In this contribution, we report on a novel single-shot approach for dose-saving retrieval of dark-field signal in X-ray grating-based phase-contrast imaging. Most importantly, the dark-field signal can be accurately retrieved by this method even in the limit of low photon counts. As shown in Fig. 1 , the novel method is based on manipulation of the relative shift in the dual-detector configuration. The first detector is located at the peak position of the intensity curve, i.e., . Under the reasonable assumption of a Gaussian scattering distribution, the two intensities by the detectors are respectively given by,
where T represents the sample's attenuation, 1 V and 2 V are the reference visbilities without the object, respectively, p is the grating period, 1 d and 2 d are the distances downstream the phase grating G1 of the first and second detectors, respectively, and DF is the object's dark-field signal. Figure. 1 . Configuration of X-ray grating-based phase-contrast imaging using dual detectors. By combining the two intensity measurements, we can exclude the attenuation signal from:
Note that since the dark-field signal can never be negative, the above combination limits the possible values of the function   F DF to the range [0;1]. As shown in Fig. 2 , this function is always monotonously growing in the full region, and trends to saturation for large values of the DF signal. For the dark-field signal within this region, it can be uniquely retrieved from the single-valued inverse function,
In comparison to the phase-stepping technique, the advantage of our method is twofold: firstly only a single object exposure is needed, and secondly correct retrieval of the dark-field signal is possible even for very short exposure times. Both implies a further dose reduction, which is a strict prerequisite for the clinical implementation of X-ray grating-based phase-contrast imaging.
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